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easurements are designed to provide help in avoiding struc-
ures that may be potentially damaged during blind plate insertion
nd also preventing insertion of screws into the ankle joint. This
ethod ofmeasurement is both accurate and also reproducible and
escribed for the ﬁrst time in the literature.
oi:10.1016/j.injury.2010.07.427
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. Bali ∗, K. Alo, K. Porter, D. Chester
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Introduction: Open tibial fractures have a bimodal distribution,
ith a second peak in the elderly. We aimed to deﬁne the patterns
f injury and outcome for this previously unreported group.
Methods:Datawas collected retrospectivelyover a5-yearperiod
or all open tibial fractures or ankle fracture-dislocations inpatients
ver the age of 60. Information was collated from patient notes and
adiographs.
Results: 44 patients were identiﬁed and 33 case notes were
racked. The average age was 73. 26 (79%) cases were female. 14
ere tertiary referrals. Average length of stay was 37 days (3–180).
he most common mechanism for injury was a mechanical fall
55%) then RTC (45%). The Gustillo classiﬁcation divided patients
nto grade I (3%), grade II (15%), and grade III (82%). Fracture conﬁg-
ration showed the majority to be distal (61%), comminuted (70%)
nd extra-articular (70%). Initial ﬁxation was with external ﬁxa-
ors (52%), plate (21%), cast (18%), or nail (10%). The commonest
eﬁnitive ﬁxation was external ﬁxator (30%) or intramedullary nail
30%). Soft tissue closure was direct (30%), local ﬂap (25%), skin
raft (15%), or free ﬂap (10%). Topical negative pressure was uti-
ized in 15%. The average time to initial assessment was 2.7h, to
rimary bone ﬁxation 12.4h (3–48), and to deﬁnitive bone stabi-
ization 25h (3–144). The average time to soft tissue healing was
1 days (10–300). 3 patients died, 2 required amputations, 7 devel-
ped wound infections, and 9 patients had partial skin graft loss or
elayed healing.
Discussion: Open tibial fractures in this population have signif-
cant associated morbidity and mortality. Compared to previous
eports for all age groups, this population had over one third
ncrease in Gustillo grade III injuries with the commonest mecha-
ism being a fall. External ﬁxators may be utilised more frequently
s deﬁnitive ﬁxation in this group.
oi:10.1016/j.injury.2010.07.428
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nowledge of leg fasciotomy incisions amongst plastics surgery
nd orthopaedics junior doctors
arek Boutefnouchet ∗, Rajive Jose, Garth Titley
Trauma Unit, Selly Oak Hospital, University Hospital Birmingham
rauma and Orthopaedics Department, Sandwell and West Birming-
am Hospitals, United Kingdom
-mail address: tboutefnouchet@hotmail.com (T. Boutefnouchet).
Background: Surgical decompression remains the only effective
reatment for leg compartment syndrome. Trainees involved in the
are of trauma patients require good knowledge and skills in safe
urgical approaches. This audit aimed to assess trainees’ awareness
f these techniques.1 (2010) 131–166 137
Methods: Questionnaires were distributed to plastics and
orthopaedics specialist trainees during regional teaching. They
were asked about their experience of fasciotomies and to illus-
trate surgical approaches. Results were compared to the mutual
guidelines published by BAPRAS and BOA.
Results: A total of 36 trainees completed the questionnaires, 19
in Plastics surgery and 17 in orthopaedics. 22% of trainees had
never assisted in fasciotomies. The majority of trainees had little
or no clinical experience with fasciotomies, with only 33% amongst
both specialities having performed fasciotomies. Only 47% demon-
strated knowledge of appropriate planes of dissection. Over 50%
of trainees in Plastics surgery and 70% in Orthopaedics surgery
were not familiar with safe techniques for leg fasciotomy as rec-
ommended by the guidelines.
Conclusion: Doubts about best and safest approach may lead to
procrastination in the performance of leg fasciotomy, with poten-
tial disastrous results. Therefore, with the reduction of training
hours, special attention needs to be granted to areas of limited
exposure. This audit highlights the need for training adjuncts such
as, cadavericworkshops and audiovisual seminars in order to cover
shortfalls of current training.
Keywords: Compartment syndrome; Fasciotomy; Surgical
trainees
Conﬂicts of interest: None.
doi:10.1016/j.injury.2010.07.429
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graft
K.V. Browna,∗, B. Li b, T. Gudaa, S. Guelcherb, J.C. Wenkea
a US Army Institute of Surgical Research, San Antonio, TX, United States
b Vanderbilt University, Nashville, TN, United States
E-mail address: katevbrown@aol.com (K.V. Brown).
Introduction: Complications are frequent in open fractures, the
most common being infection and non union. Outcomes may be
improved by a graft that is capable of promoting bone growth
and delivering antibiotics. Polyurethane (PUR) scaffolds have been
developed with tunable delivery characteristics for both growth
factors and antibiotics. The aim of this study is to evaluate the
potential of PUR scaffolds and delivery systems to promote bone
growth and treat infection.
Methods: PUR scaffolds were synthesized by reactive liquid
molding as described previously. Two studies were conducted to
evaluate the potential of a dual purpose scaffold. Study 1 evaluated
the ability to regenerate bone in a Critical Sized Defect (CSD) in 100
rat femurs. Fast Release (FR) scaffolds were prepared by incorpo-
rating rhBMP-2 as a dry powder, and Slow Release (SR) materials
werepreparedbyﬁrstmicroencapsulating rhBMP-2 in1mmicro-
spheres prior to incorporation in the foam. FR and SR scaffoldswere
compared to a current clinical standard of care (rhBMP-2 on a colla-
gen sponge)over8weeks. Study2evaluated theeffectivenessof the
PUR scaffold to eradicate bacteria in contaminated (Staph. aureus)
CSD in 30 rat femurs. Vancomycin was added as a dry powder to
the hardener component of the PUR scaffold prior to foaming. Burst
and sustained release (over 4 weeks) of vancomycin from the PUR
scaffoldswere compared to vancomycin impregnated bone cement
(PMMA beads). Statistical signiﬁcance was assessed with one way
ANOVA (p<0.05).Results: Study 1: PUR (FR) + rhBMP-2 group regenerated the
greatest volume of bone followed by the control group (BMP on
a collagen sponge). Bone volume in these 2 groups was signiﬁ-
cantly greater than the other experimental groups (p<0.001) – see
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Fig. 1. Radiographs to illustrate bone regenerated in a CSD. Collagen= collagen
carrier, PUR=polyurethane scaffold, SR= slow release, FR= fast release,
BMP= recombinant human Bone Morphogenetic Protein-2.
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bFig. 2. Graph illustrating the Bone Volume regenerated in a CSD.
igs. 1 and2. Study 2: Therewereno signiﬁcant differences between
he groups in the bacterial load in bone (as per CFUs/mg bone) –
ee Fig. 3.
Discussion: PUR scaffolds are capable of effectively regenerat-
ng bone and reducing infection. The PUR (FR) scaffolds with BMP
egeneratedmore bone than the current standard of care (BMP on a
ollagen sponge). This bioabsorbable and osteoconductive scaffold
educedbacteria aswell as bone cement, the advantageofnotneed-
ig. 3. Graph illustrating the CFUs/mg bone tissue. PMMA=polymethyl-
ethacrylate (Palacos) beads, Vanc=vancomycin, PUR=polyurethane scaffold,
urst = burst release, sustained= sustained release.1 (2010) 131–166
ing another surgery to remove the implant. Together, the results
indicate that this material is capable of being a dual delivery device
for osteogenic factors and antibiotics to promote bone regeneration
and prevent infection. This approach may reduce complications
because it protects the implant from colonization and reduces the
bioburden.
doi:10.1016/j.injury.2010.07.430
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Risk factors for infections in combat-related open fractures
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Background: Extremity injuries on the battleﬁeld are commonly
due to high energy mechanisms. These cause signiﬁcant injury to
soft tissue and bone, are usually heavily contaminated, and can be
associated with a delay in initiating treatment. As a result infection
rates of up to 50% have been reported. The aim of this study was
to determine the risk factors associated with infection following
combat-related open fractures
Methods: Using the prospectively maintained JTTR, this is a
cohort study of British military casualties in Iraq and Afghanistan
between August 2003 and May 2008. All patients with severe open
fractures that did not undergo ﬁeld amputation were evaluated
for demographic data, management strategies at the time of injury
through evacuation, and infectious complications.
Results: There were 84 patients with 85 extremities totaling 20
infected extremities (17 lower extremity and 3 upper extremity)
and 65 uninfected extremities (42 lower extremity and 23 upper
extremity). Those with uninfected extremities had more Gustilo
Classiﬁcation IIIa injuries (60% versus 20%, p=0.002)while infected
extremities had more IIIb (75% versus 34%, p=0.001). Explosion
related injuries occurred in 68% of uninfected extremities versus
45% in infected extremities (p=0.07). Those that received a tourni-
quet in the ﬁeld were associated with more infections (p<0.001).
There was also a difference in year of injury with more infections
occurring in those injured in 2008. Therewasnodifference in injury
severity score, age, timing of evacuation from injury, timing of
surgery from injury, time to arrival in England, use of QuikClot®,
use of HamCon® dressing, use of external ﬁxation or plaster use.
Penicillin and ﬂucloxacillin were used more commonly used in
those uninfected (p=0.008) while those that became infected had
the addition of anaerobic coverage (0.06). There were 5 cases
that developed osteomyelitis (all tibia) while 15 developed deep
wound infections. The most commonly recovered bacteria were
Bacillus species, Acinetobacter species, Staphylococcus aureus and
Pseudomonas aeruginosa. S. aureus were recovered later in patients’
clinical course in contrast to Acinetobacter, which were recovered
earlier. On multivariate analysis, Gustilo classiﬁcation, tourniquet
in the ﬁeld, and the presence of P. aeruginosa or S. aureus were
associated with infection.
Conclusions: Infections occurred in 24% of those with mangled
extremities to include 5 (6%) cases of osteomyelitis. Those with
severe injuries as indicated by Gustilo classiﬁcation or tourniquet
use in the ﬁeld were associated with infections. In addition, the
presence of certain bacteria such as P. aeruginosa and S. aureuswere
associated with infectious complications, while Acinetobacter was
not. It is unclear what impact a penicillin-based regimen had on
